Dysregulation of microRNAs and their potential as blood-based biomarkers for the diagnosis of prostate cancer
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Abstract

Prostate cancer (PCa) is the second most diagnosed malignancy and the leading cause of cancer-related mortality among men. Prostate-specific antigen (PSA) has long been used for the detection of PCa. However, PSA levels increase in both PCa and benign prostatic hyperplasia (BPH), and poorly correlate with the disease outcome. Circulating microRNAs (miRNAs), found to be dysregulated in cancer, have been demonstrated as highly stable in the circulation and could be utilized as biomarkers that may improve both disease diagnosis and management. We investigated the expression patterns of five circulating miRNAs (miR-18a, miR-15a, miR-126, miR-192, and miR-377) and their association with tumor aggressiveness and evaluated their potential as biomarkers for PCa.
The miRNAs were quantified by qPCR-RT in blood of patients who had BPH, low-risk or high-risk localized PCa and healthy controls. Low-risk PCa was defined as patients with tumor stage (T) 1/2, PSA <10 ng/ml, and Gleason score (GS) ≤7. Low-risk PCa was defined as patients with T 3/4, PSA >20ng/ml and GS ≥8. 
The expression of miR-18a was significantly higher in PCa patients than in BPH patients and healthy controls, and was higher in PCa patients with more aggressive tumors. Conversely, the expression of miR-15a, miR-126, miR-192 and miR-377 were significantly lower in PCa patients than in BPH patients and health controls, and were lower in PCa patients with high-risk than in low-risk. The five miRNAs significantly distinguished patients with PCa from those with BPH and from healthy individuals. Furthermore, the downregulated miR-15a, miR-126, miR-192 and miR-377 effectively distinguished patients with low-risk PCa from high-risk PCa. 
These data suggest that expression of those miRNAs in blood circulation may be promising non-invasive biomarkers for the diagnosis of localized PCa and for PCa risk stratification. Further validations of the clinical implementation of our results are warranted in a larger sample size. 
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